MOLECULAR MODELING STRATEGY MOLECULAR MODEL OF TRANSLOCATION:
GOAL: Compute the Free Energy Profile of a nucleotide molecule along the translocation coordinate.
STEPS:
First, compute the potential energy along the translocation coordinate.
Second, compute entropy of the nucleotide as it is translocating through the pore.
Finally, add in the free energy of the electric field to arrive at the total free energy change. 
ADDITION OF COMPONENTS NUCLEIC ACIDS:
Constructed using a standard nucleic acid builder (NAB).
The nucleic acids were chosen because it is known that poly(Adenine) and poly(Cytosine) exhibit different translocation times in the naturally occurring pore.
The size was chosen to represent one statistical segment (usually between 4 and 6 nucleotides).
SOLVENT AND IONS:
Structure was solvated using VMD (Humphrey, et 
POTENTIAL ENERGY: RESULTS

POTENTIAL ENERGY RESULTS:
Molecular simulations performed using NAMD * on a high performance inhouse Linux cluster. Cytosine shows an overall lower potential energy relative to Adenine for both pore diameters. Both amino acids show a "rougher" free energy profile for the 1.5 nm pore relative to the 2.0 nm pore, indicating more direct interaction with the pore wall. * Nelson, et al. Int. J. SuperComputer Apps and HPC, 10:251-268, 1996) Schlitter performed a quantum mechanical treatment of the problem eliminates the problems associated with small unphysical eigenvalues of the correlation matrix.
Not all eigenvalues contribute significantly to the overall entropy. Only 1/3 contribute overall. 
ENTROPIC BARRIER:
The overall entropy contribution relative to the 5.5 nm position A striking feature is that the 1.5 nm pores have larger entropy changes relative to the 2.0 nm pores. Cytosine has a higher entropy change for both pore diameters. Adenine shows a larger relative change going from 1.5 to 2.0 nm pore.
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FREE ENERGY PROFILES FREE ENERGY PROFILES:
The overall free energy shows that Cytosine has a lower free energy relative to adenine for both pore diameters.
Both of the 1.5 nm pores have significant entrance energetics.
Adding on the electric field contribution (120 mV bias across the 5nm thickness of the SiO 2 tilts the free energy profile). 
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